Preservation of Tissue-Fixed Immunoglobulins in Skin Biopsies of Patients with Lupus Erythematosus and Bullous DISEASES—Preliminary Report  by Michel, Beno et al.
T~-tE JounNAL OF !NVES'I'IGATtVE DERMA1'0LOGY 
Copyright© 1973 by The Williams & Wilkins Co. 
Vol. 59, No. 6 
Printed in U.S .A. 
PRESERVATION OF TISSUE-FIXED IMMUNOGLOBULINS IN SKIN BIOPSIES OF 
PATIENTS WITH LUPUS ERYTHEMATOSUS AND BULLOUS 
DISEASES-PRELIMINARY REPORT* 
BENO MICHEL, M.D., YORAM MILNER, PH.D. AND KATHY DAVID, M.T. 
ABSTRACT 
Demonstration of tissue-fixed immunoglobulins in skin biopsies in a useful diagnostic 
procedure in lupus erythematosus and bullous diseases. 
The main limitation of the procedure has been the need for frozen tissue. A solution 
containing ammonium sulfate, N-ethyl maleimide, and magnesium sulfate in citrate buffer 
has been developed for the preservation of tissue-fixed immunoglobulins. Preserved 
specimens can be mailed to laboratories and the need for frozen sections is removed in most 
cases. 
Matched frozen and fixed specimens from 13 patients yielded comparable results. 
Freezing and thawing before fixation resulted in decreased or complete loss of fluorescence . 
Fixed sections could also be stained with horseradish peroxidase-labelled immunoglobulins 
with good results. The remaining tissue could be fixed subsequently in 10% formalin for 
routine histologic examination with satisfactory results. The fixative should make the 
demonstration of tissue-fixed immunoglobulins a readily available clinical test. 
Demonstration of immunoglobulin deposits in a 
skin biopsy can be of diagnostic value in various 
dermatoses. A granular band of immunoglobulins 
at the epidermal-dermal junction is consistent 
with discoid lupus erythematosus (DLE) and sys-
temic lupus erythematosus (SLE) while linear 
deposits are consistent with bullous pemphigoid 
(BP) [1 -3 ]. Immunoglobulins in the intercellular 
spaces of the epidermis are associated with the 
1 various forms of pemphigus (P) [3, 4]. Globular 
deposits in the epidermis and the upper dermis 
1 ~ave been reported in lichen planus (LP) as well as 
m DLE [5, 6]. Tissue-fixed immunoglobulins are I usually demonstrated by incubating cryostat-cut 
specimens from frozen skin biopsies with fluores-
ce in-labelled antihuman immunoglobulins, and 
then examining the stained specimen with a 
fluorescent microscope [3]. Horseradish peroxi-
dase-labelled antihuman immunoglobulins can 
1 
also be used in the sta ining. This technique results 
in a colored precipitate at the site of immuno-
globulin deposition and the sections can be ex-
amined with a light microscope (7]. 
In spite of its value, the demonstration of 
t issue-fixed immunoglobulins has been impracti-
1 cal for routine use because frozen rather than fixed 
1 t issue was required . The inconvenience of shipping 
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frozen specimens tends to discourage the practic-
ing physician from utilizing this test. Referring the 
patient to the appropriate medical center for 
frozen biopsy is often inconvenient and costly. 
The purpose of this communication is to report 
on a solution which provides adequate preserva-
tion of tissue-fixed immunoglobulins in skin biop-
sies from patients with LE, LP, and bullous 
diseases. 
MATERIALS AND METHODS 
Thirteen 4-mm punch biopsies of skin lesions were 
obtained from patients with LE and bullous diseases. 
One-half of each specimen was quick-frozen in liquid 
nitrogen and tested for immunoglobulin deposits by 
routine im munofluorescent techniques [3]. The other 
half was placed for periods of 24 hours to 10 days in a 
special ammonium sulfate fixative. The fixative was 
prepared by dissolving 55 grams of (NH,),SO, in 100 ml 
of buffer. The buffer was prepared by adding 2.5 ml of 1 
M potassium citrate buffer (pH 7.0), 5 ml 0.1 M MgSO,, 
and 5 ml 0.1 M N-ethyl maleimide to 87.5 ml distilled 
water (Table D. The fina l solution was adjusted with 1M 
KOH to pH 7.0. Mter removal from the fixative, the 
specimen was washed three times for 10 minutes in the 
buffer [without the (NH,),SO,], frozen at - 20° C, and 
processed by routine immunofluorescent techniques. 
Commercial (Hyland) fluorescein-labelled antihuman 
IgG with an F/P ratio of 5.2 was used at 1 unit/ mi. 
Anti-IgM, lgA, {3,. (Hyland) and antifibrinogen (Cappel) 
were used at 1:2 dilutions of the commercial prepara-
tions. The range of F/P ratios for IgM were 5.9 to 7.2, for 
IgA 4.5 to 7.8, and for fJ •• 4.6. The sections from the 
quick-frozen and fixed tissue were compared. Sections 
from five other skin biopsies which had been stored 
frozen, were examined for tissue-fixed immunoglobulins; 
biopsies were then fixed for 24 hours and new sections 
examined. The results were compared. Sixteen addi-
tional specimens were mailed to us in this fixative from 
various parts of the United States, although frozen 
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TABLE I 
Constituents of buffer and fixative solutions 
(NH .) ,SO, 
N-ethyJ maJeimide 
MgS0 , ·7 H ,O 
gm/liter* 
550 
0.625 
1.23 
Final molarity 
3.12 
0.005 
0.005 
• Made in citrate buffer 0.025 M pH 7.0. 
specimens for comparison were not available. The horse-
radish peroxidase-labelled anti-lgG was prepared by the 
method of Avrameas (8]. The following staining proce-
dure was found to give the best results: Cryostat sections 
cut at 4 microns were washed in phosphate-buffered 
sa line (PBS) for 15 minutes, incubated for 30 minutes in 
a moisture chamber at room temperature with a 1: 10 
dilution of the conjugate (in 0.1 M PBS, pH 7.2), and 
rinsed in PBS for 30 minutes. The sections were then 
incubated for 15 minutes in a saturated solution of 3-3 ' 
diaminobenzidine tetrahydrochloride prepared by dis-
solving 10 mgm in 13.3 ml of Tris-HCl buffer. This was 
drained off (not washed off) , and the sections reincubated 
for 20 minutes with the same concentration of diamino-
benzidine solution conta ining 0.01 % H ,O,. The slides 
were finally rinsed with distilled water, dehydrated in 
alcohol, cleared in xylene, mounted with permount, and 
examined with a light microscope. 
Biopsy specimens from three in t radermal nevi served 
as negative controls. 
Additional controls were carried out by staining frozen 
and fixed tissues with goat anti-rabbit flu orescein-
labelled antibodies (Hyland) used at 1: 2 dilution in PBS 
in order to rule out nonspecific sta ining. 
RESULTS 
Matched frozen and fixed tissue was available 
in 13 cases. Ten of these were positive for im-
munoglobulins (Table II) in both groups of sec-
tions, while three were negative in both groups. 
The intensity of fluorescence was comparable in 
both groups. In one case in which the frozen sec-
tion showed questionable basement membrane 
deposit, t he fixed tissue was defini tely positive. 
In four of five spec imens which had been frozen 
before thawing and fixing, a definite reduction in 
the in tensity of the fluorescence or even complete 
loss was noted (Table III) . Of the 16 fixed speci-
mens for which frozen controls were not available, 
eight we re posit ive for various deposits (Figure) , 
four were questionable, and four were negative. 
One cannot tell whether on frozen sections these 
latter eight speci mens would have been posi t ive. 
All immunoglobulins as well as complement and 
fibrinogen were well preserved. Staining with 
horserad ish peroxidase-labeled immunoglobulins 
yielded similar results on frozen and fixed tissue. 
Control specimens a nd those stained with anti-
rabbit antibodies were negative. After cryostat 
sections were taken, the tissue could be fixed in 
10% formalin and processed satisfactorily for rou-
tine histologic exa mination (hematoxylin and eo-
TABLE II 
Skin biopsies studied by immunofluorescent technique 
using fixed and fresh frozen tissu.e 
Frozen t issue Fixed tissue 
Diagnosis 
ICS* Globular lCS* BMt Globular BMt deposits deposits 
LE + + 
LE + + 
LE + + 
LE +? + 
LE ++ ++ 
LE ++ ++ 
LE +++ +++ 
BP + + 
P:t: + + + + 
p + + 
* ICS: Intercellular space i1uorescence. 
t BM: Basement membrane zone fluorescence. 
+ P: Pemphigus erythematosus in which JCS and BM 
fluorescence is found. 
+ Indicates in tens ity of rluorescence. 
TABLE Ill 
Skin biopsies studied by immunofluorescent technique 
first on frozen tissue which was then thawed, fix ed, and 
stained 
Frozen tissue Fixed tissue 
Diagnosis Globular Globular BM * deposits BM* deposits 
LP +++ +++ 
LE ++ + 
LE +++ + 
LE + +? 
LE +++ -
• BM: Basement membrane zone 11uorescence. 
+ Indi cates in tensity of flu orescence. 
sin). Three specimens were examined 111 this 
manner. 
DISCUSSION 
Numerous other fixatives were tested in addi-
tion to the one reported here. These include 10% 
ethylene glycol, 4% glyoxa l, 1, 2, 2.5, and 4% 
gluteraldehyde , 10% acetone, 5% pyruvic alde-
hyde, 95% alcohol, phosphate-buffered saline, 
phosphate buffer with 2% gluteraldehyde and 2% 
formalin, 100% acetone, 60% alcohol and 40% 
ether, 4 and 10% formalin , as well as EDTA, 
iodacetamide, and 90% ammonium sulfate. These 
solutions were unsatisfactory either because there 
was inadequate preservation of tissues, alteration 
of antigenicity, or nonspecific t1uorescence inter-
fering with the interpretation. These fixatives also 
interfered with horseradish- perox idase sta ining as 
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FIGURE. Intense green linear fluorescence at the epidermal-dermal junction in fixed specimen from patient with 
bullous pemphigoid. Also blue dermal autofluorescence of elastic t issue. 
well as with further processing for routine his-
ltologic examination. Ammonium sulfate was 
tested because of its ab ility to precipitate mac-
romolecul es including a ntigen-a nt ibody com -
plexes without loss of antigenicity, while proteo-
lytic and other depolymerizing enzymes would be 
precipitated and inhibited. A role for such en-
zymes in dermal- epidermal separation has been 
postulated [9] . Cit rate buffer was chosen for wash-
ing because it is least likely to facilitate epider-
1 mal - dermal separation [10] . N-ethyl maleimide 
was used to minimize proteolytic activi ty. Mg ++ 
was included in the buffer to neut ra li ze the chelat -
ing capacity of t he cit rate. 
Two precautions should be taken in the use of 
this fixative: (a) The tissue should not be frozen 
before fixation since definite loss of fluorescence 
may occur. (b) In the presence of a negative test on 
fixed t issue, a frozen control is definitely indicated 
wherever poss ible. 
The advantages of this fixative are readily 
obvious: (1) It allows excellent preservation of 
t issue-fixed immunoglobulins comparable to 
frozen t issue. (2) It provides a simple method for 
shipment of specimens to spec ialized laboratories 
for detection of these immunoglobu!lns. What was 
primarily a research diagnostic test can become a 
routine procedure availab le to any physician per-
l 
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forming a skin biopsy. (3) After studies for im-
munoglobulins are completed, a biopsy from this 
fixative can be further processed for routine his-
tologic diagnosis, although sections obtained may 
not be as good as those obtained after formalin 
fixation. ( 4) This fixative may be useful for trans-
port of other tissues, e.g., kidney biopsies for 
diagnosis of lupus nephritis. 
The fixative described here may require some 
refinements in the future, but we feel that it 
warrants a report at this time in order to facilitate 
the work of other interested investigators. 
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